Polymicrobial infections of either bacterial or fungal origin are becoming increasingly common, owing to the widespread use of antibiotic and immunosuppressive agents (1, 2, 
4, 5).
An essential prerequisite for the laboratory detection of polymicrobial diseases is a suitable primary culture medium which facilitates the recovery and differentiation of phenotypically similar microorganisms. Although specialized media, such as MacConkey agar, are widely used in the differentiation of related bacterial species, no equivalent medium is used for the primary isolation or differentiation of Candida species. Sabouraud dextrose agar (SDA) is the medium most commonly used for the isolation of these opportunistic pathogens. However, it rarely permits the distinction of different yeast species within the same sample. In contrast, Pagano et al. (11) have described a culture medium which allows various yeast species to be distinguished through visual differences in coloration facilitated by a reduction of triphenyltetrazolium chloride incorporated into the medium.
Subsequent studies have confirmed that Pagano-Levin medium is useful for the retrieval of multiple yeast species from a single clinical specimen (7, 12, 13) . Surprisingly, however, the sensitivity of Pagano-Levin medium and SDA in isolating yeasts from clinical specimens has never been compared. If Pagano-Levin medium is to be considered as a substitute for SDA, then the sensitivity of the former should equal or exceed that of the latter. Therefore, the main aim of this study was to compare the sensitivity of these media for the primary isolation of yeasts from clinical samples. The opportunity was also taken to assess, quantitatively and qualitatively, the presence of multiple yeast species in triphenyltetrazolium chloride (0.1 mg/ml; Difco), and gentamicin (50 ,ug/ml).
All samples were obtained by the oral-rinse technique described elsewhere (L. P. Samaranayake, T. W. MacFarlane, P.-J. Lamey, and M. M. Ferguson, J. Oral Pathol., in press). In brief, the technique requires instructing patients to rinse their mouths with 10 ml of phosphate-buffered saline (0.1 M, pH 7.2) for 60 s. The rinse is then expectorated back into a universal container and concentrated by centrifugation at 17,000 x g for 10 min. The supernatant is discarded, and the deposit is resuspended in 1 ml of phosphate-buffered saline to obtain a concentrated oral rinse which is inoculated onto SDA and MPL agar as described below.
A spiral plating technique (3) was used to inoculate the culture media; this technique replaced the conventional pour plate and spread plate techniques. The spiral plating system (Spiral Systems Marketing Limited, Cincinnati, Ohio) involves the mechanical inoculation of an adjustable volume of a liquid sample onto the surface of a rotating culture plate by a dispenser arm. A variable cam-activated syringe dispenses the fluid from the center to the edge of the plate in an Archimedean spiral, such that the volume of fluid deposited on any given area on the plate is known. This system is rapid, highly sensitive, and simpler and less expensive than either the pour plate or spread plate method of microbial quantitation (3, 14) . In the present investigation, the spiral plating system was adjusted to deliver 25 ,ul of the concentrated oral rinse onto each SDA and MPL agar plate. The plates were then incubated at 37°C for 48 h. Finally, the number of CFU on each plate was estimated by using a colony counter (Gallenkamp, Leicestershire, England), and the numbers of CFU per milliliter of sample on each medium were quantified and compared.
All yeast isolates which demonstrated color variations and different colony morphologies were selected and identified by tests for germ tube production (9), sugar assimilation, and fermentation patterns (8) .
Of the 200 patients investigated, 150 were found to be carriers of yeast species when the overall results obtained from both media were assessed. The sensitivity of MPL agar was slightly superior to that of SDA in detecting yeasts from oral-rinse samples, as shown by the low number of falsenegative results obtained with MPL agar (Table 1) .
Linear regression analysis revealed a highly significant positive correlation between the numbers of CFU recovered Table 2 shows the number of specimens from which multiple yeast species were isolated and the frequency with which individual species were associated. The most frequent association was C. albicans and Torulopsis glabrata, seen in 6 of 22 specimens containing two yeast species (27%). In addition, three different yeast species, C. albicans, T. glabrata, and C. tropicalis, were simultaneously recovered from one specimen obtained from a leukemic patient.
There was no discernible difference in the speed with which the two media yielded positive cultures. The common bacterial contaminants which were isolated from oral-rinse samples on MPL agar were gram-positive cocci, especially Staphylococcus species, and gram-negative bacilli, such as Enterobacter species. However, the characteristic color changes and colony morphology exhibited by (6) . Furthermore, the introduction of MPL agar has significantly raised the percentage of mixed-yeast infections of the oral cavity diagnosed in our laboratories. Despite these advantages, MPL agar is known to suppress the growth of some C. albicans isolates because of the presence of tetrazolium salts in the medium (13), although we did not observe this suppression in the present study. One reason for this discrepancy may be variations in the quality and concentration of the triphenyltetrazolium chloride used by different workers. However, from the present study it would appear that MPL agar could be used as a valuable adjunct to or as a substitute for SDA in isolating yeasts from clinical samples.
Our results also indicate that the oral carriage of more than one yeast species is not an uncommon phenomenon. No data comparable to ours are available in the literature, but the retrospective study of Yamane and Saitoh (15) recorded mixed yeast species in 9% of pharyngeal specimens, as opposed to the 16% reported in the present study. As in the present investigation, the most common yeast association observed in the Japanese study was C. albicans and T. glabrata. This is not surprising, as these organisms constitute the most common Candida species isolated from sites in the human body, including the oral cavity (10) .
